I think one of the primary objects of our discussions here is to talk over our difficulties. Our position in the medical world and with our medical and surgical colleagues is a very different thing to what it was when many of us present began the uphill work of radiography, thanks chiefly to the strenuous work of many whose names are now household names among us. But we are not near our goal, and from time to time there are whisperings that we do not give all the assistance of which we are capable and which is expected of us; that the interest of the patient may better be served by the consultant becoming his own radiologist. I do not wish to labour the point except to say this much, that I think the consulting physician or surgeon who goes outside his province in this way, loses a subtle something of respect, fails in that fineness of outlook and judicial function, with which, possibly in an oldfashioned way, one has always invested him. Those of us who are conversant with the work of the law courts know well the analogy of the judge who is also the advocate.
With regard, however, to the question of the diagnosis of pulmonary disease, I think it is up to us to consider the position. Interpretation of the shadows in a skiagram of the lung is not so easy as is generally supposed, and I venture to say that all of us are tempted to read more inato a skiagram than is justifiable. For instance, we are inclined to confuse peri-bronchial fibrosis with a true fibrosis affecting the lung tissue. It is true that in this respect we are at somewhat of a disadvantage, for usually we are asked to commit our opinion to writing after a single examination. I emphasize this difficulty, but it does not get rid of the feeling of doubt, of which we are all conscious, that the clinician may feel that we are not assisting in diagnosis as we ought. If anyone doubts the accuracy of such a statement, I would refer him to the one skiagram reproduced in Sir James Kingston Fowler's book on " Pulmonary Tuberculosis." In this reproduction not one of the classical X-ray evidences is present, and yet upon this case one of us has written a positive diagnosis of chronic pulmonary tuberculosis, and has kindly but definitely been given a rap over the knuckles by the writer of the book in question.
I have referred to the possibility of the clinician becoming his own radiologist. My hope is that the future may see the radiologist so highly trained and the clinician so keen on team work as to make so retrograde a step not only unnecessary but impossible.
A Method for the Opaque Meal Examination of the Stomach. By S. GILBERT SCOTT. (ABSTRACT.) THE value of the opaque meal examination in diagnosing pathological conditions of the stomach and small intestine is now fully recognized. There are various methods in use, the examination being by no means standardized. Until recently, radioscopy was little employed in America, diagnosis depending on evidence obtained from a number of plates, and it is interesting to note how American radiologists are now beginning to realize the value of radioscopy. On the Continent, a combined plate and screen examination is the most popular.
In England, screening is considered of value, but evidence from radiographs is still thought of greater importance. The history of the case, together with the unreliable gastric complex, is, in my opinion, given too much diagnostic value. I have tested a number of methods. Practically all will indicate the presence of the grosser lesions, but are unreliable in diagnosis of very small gastric or duodenal ulcers.
Owing to the number of opaque meal examinations at the London Hospital, one's method must be rapid and accurate, and expense reduced to a minimum. Radioscopy, therefore, was the line indicated, so for several years I have worked on this definite line of technique, and as it has consistently given over 94 per cent. of correct diagnoses, I think it worthy of description.
SYSTEMATIC RADIOSCOPIC PALPATION.
This must not be confused with the stomach-prodding or palpation used by many workers. It consists of a minute and systematic examination of the entire wall of the stomach and duodenum. The barium cream, given as the opaque meal, is, as it were, smeared over the mucous membrane of the stomach, so that the folds are easily visualized and any defect or distortion detected.
By this method, both the anterior and posterior surfaces of the stomach can be examined minutely. This is important, as with other methods, ulcers in these positions are frequently missed. This systematic palpation is carried out inch by inch, starting at the cardiac and ending at the duodenal end. The method is simple, does not involve the use of expensive apparatus or of plates, but in a busy hospital is a strain on the radiologist.
In radioscopic palpation, diagnosis depends solely on direct evidence and a positive diagnosis is only given when the lesion has been visualized on the fluorescent screen. The radiologist should not depend upon indirect evidence. Experience has forced me to rely on screen work rather than on radiographs. Certain lesions, visible on the screen owing to their position, are almost impossible to demonstrate on radiographs.
CLINICAL HISTORY.
Generally speaking, it is not necessary for the radiologist to know the clinical history of a gastric case. I think the diagnosis is more likely to be correct if given independently. The clinical history of a case is often unreliable and misguiding. The radiologist should undertake his investigations with an open mind. Carman, of the Mayo Clinic, supports this contention: "However helpful the clinical facts may have been in the developmental stage of gastric radiology, and however necessary this still may be for the interpretation of other radiological findings, their employment at this time by the radiologist in diagnosis of duodenal or gastric ulcers is unnecessary, and would increase, rather than diminish his mistakes."' DIAGNOSTIC VALUE OF RADIOGRAPHS.
I am at variance with many of my colleagues as to the value of radiographs in diagnosis of gastric lesions. Practical experience has taught me that radiographs must be of secondary importance; in many conditions it is possible to give a definite diagnosis from the screen examination, yet difficult, or impossible, to demonstrate the condition on a radiograph. I contend that they are unreliable in the case of small ulcers, although they will demonstrate grosser lesions. Radiographs are useful for recording unusual conditions and for demonstration of the lesion to the surgeon. A lesion demonstrated on a radiograph can easily be diagnosed by radioscopic palpation, but a lesion demonstrated by palpation would not necessarily be diagnosed from a radiograph.
A METHOD FOR RECORDING STATISTICS. Operative findings should be compared systematically with radiological findings. Radiologists cannot always attend abdominal operations. At the London Hospital, therefore, special forms are affixed to the report sheets; these are filled in at the time of operation by the surgeon, with particulars of the condition found. Forms are returned immediately to the department and compared with the radiological findings. The accuracy of the radiological diagnosis can thus be checked regularly.
RAPIDITY OF METHOD.
Radioscopic palpation is rapid and accurate in detection of small lesions. In a straightforward duodenal ulcer, for instance, a diagnosis can be given within five minutes. I have been able to complete the examination of twelve gastric cases in an hour. The radiologist should have good sight, strong wrists and forearms, suitable arrangement of screen and patient, so that palpation can be comfortably and efficiently carried out.
The accuracy of a method yielding 94 per cent. of correct findings, under hospital conditions, cannot be doubted. These statistics are based on cases which have passed through the department within the last three years, diagnosis being confirmed by operative findings or post-mortem examination. They include neither cases which have yielded to treatment nor those considered inoperable. The actual figures for 1921 are given in the Lancet, November 18, 1922, p. 1060 . Errors in diagnosis are valuable if traced to their source. Every mistake should be carefully investigated. As success in this method is to a great extent dependent on attention to small details, I propose to mention these rather fully.
TECHNIQUE.
A vegetable purgative, preferably castor oil, is administered thirty-six or forty-eight hours before examination, the patient then being put on a light diet, but not starved. The last meal, consisting of fluids, should not be taken less than an hour before examination. The object of this preparation is (1) to have the intestinal tract as empty as possible to facilitate examination, while avoiding artificial conditions (the effect of the aperient must have passed off); (2) the patient must not feel hungry, this condition having a definite reflex action on the behaviour of the stomach. The patient should wear a special garment of washable material, free of opaque bodies, easily slipped on or off. COMPOSITION OF THE MEAL. Barium sulphate is used by most radiologists, but it is difficult to administer in a palatable form, especially to patients already suffering from gastric disturbances. I have, however, found a palatable form, which I have used successfully for some years. This barium cream, commercially known as ramul, is made in three thicknesses: No. 1, thick flavoured, for cesophageal cases; No. 2, medium thickness, flavoured, for gastric cases; No. 3, thin unflavoured, for opaque enemata. It is sterilized, will keep for weeks, and is ready for immediate use. The barium itself is well held in suspension. The prescription is as follows Gum tragacanth and barium sulphate should be mixed as powder, and the water added gradually. Being sterilized, the mixture can be used for other purposes, such as injecting into the sinuses or empyemas, using whichever thickness is suitable to the case.
This barium cream throws a very dense and homogeneous shadow, as it creeps into nooks and crevices, such as ulcer craters, appendices, &c.
Quantity.-In gastric, as in cesophageal cases, this depends on the method employed and on what the radiologist wishes to demonstrate. When the stomach is full of the meal, radioscopic palpation cannot be efficiently carried out; contents are then difficult to displace so that each section of the mucous membrane may be examined in detail, and a small ulcer, situated on the anterior or posterior surface of the stomach wall may be masked by the dense shadow of the full stomach. Only a small quantity (3 to 4 oz.) is therefore given at first. This can be displaced upwards by manipulation and smeared over the interior of the stomach without difficulty. Another 6 oz. or more may be administered later as required, especially if the whole intestinal tract s to be examined. NUMBER OF EXAMINATIONS. Owing to the increasing number of cases requiring the opaque meal examination, everything not proved of diagnostic value has to be discarded. For instance, after carrying out a few tests, I found that frequent examinations, to ascertain the rate of emptying of the stomach, were of little diagnostic value, as the rate of emptying is influenced by many unknown factors.
If some mechanical narrowing is present, such as of the pylorus or duodenum, which is sufficient to cause delay, this should be easily detected at the first examination. Nothing further is learnt by hourly noting the quantity of the meal which has passed into the small intestine. In normal stomachs, the meal should be seen passing through the duodenum at the first examination. Carman states that free opening of the pylorus is retarded by coarse particles of food. IMPORTANCE OF CONCENTRATION OF ATTENTION. Concentration is essential in examination of the intestinal tract. Outside disturbances should be avoided. Departmental organization should run smoothly and there should be no delay between examination of patients.
SYSTEMATIC EXAMINATION.
Complete protection to the operator from rays being impossible whilst screening, fluoroscopic work should be carried out expeditiously. Examination should be systematic. In examination of the thorax, for instance, some definite order or routine should be followed; examine the diaphragm first, then the heart and aorta, apices of lungs, hilum and lungs themselves, and so on. There is no necessity to return to a section passed as normal. The same systematic method should be employed in all fluoroscopic work. However obvious a lesion, this routine examination should be persisted in. The presence of a chronic gastric ulcer, for instance, does not exclude the possibility of a duodenal ulcer.
APPARATUS. In all radiological work, apparatus should be as simple as possible. This is still more important when radioscopic palpation is being employed. The chief features of an upright diascope should be:-
(1) Operator should sit comfortably and apparatus so arranged that he is not cramped when palpating patient's abdomen.
(2) If the latter point be observed, operator has full control of patient's movements. Hips can be gripped and patient moved in any direction without verbal instructions.
(3) The best fluorescent screen should be used for gastric work. It should be small; it need not be larger than 10 in. by 8 in. Palpation is easier under these conditions and unnecessary fluorescence around the illuminated area avoided.
(4) Patient should have firm support against which to lean his back, as full palpation cannot otherwise be used. For this purpose, I have a metal cylinder, about 8 in. long, fixed to the face of the diaphragm.
(5) There must be sufficient space between back of screen and front of patient for the hands to palpate.
(6) There should be an arrangement for placing a casette in position if a radiograph is required. I have carried out this by placing a loaded casette to the right and left of the screen-protected from the rays-ready to be slipped one after another behind the screen at any moment.
Protection.-Protection may be considered as part of the apparatus. Thick lead around tube is the safest protection. Lead face holding the diaphragm should be extra thick and the diaphragm shutters made up of iron and lead.
Two sheets of best tested (N.P.L.) glass should be placed over the screen.
'Under no circumstances should it be possible for rays to be projected off this area. An aluminium filter over the diaphragm opening is sufficient to protect the patient. For radioscopic palpation, I use specially made protective gloves --light and supple, with protective material on front and back and lined with soft fabric.
In screen work, the following protective rules should always be observed: (1) Distance between tube and screen should never be less than 30 in.
(2) Use minimum amount of current, increasing it for a few seconds as required.
(3) Examination should be carried out as expeditiously as possible.
Before new apparatus is used, protection under all working conditions should be thoroughly tested with a fluorescent screen or other means, from floor upwards. Efficient earthing should be seen to. Under these conditions, the method here described is perfectly safe.
POSITION OF PATIENT.
Unless the diascope is designed for radioscopic palpation as explained above, the patient will have to be examined both in the upright and horizontal positions, the latter being used chiefly to visualize the pylorus and duodenum.
With a properly designed diascope, I find that a much better view of the pylorus and duodenum can be obtained when the patient is standing. The meal is manipulated more easily into the pyloric end of the stomach, and the low position of the pylorus and duodenum when the patienit is erect simplifies palpation. If, however, the stomach is much dilated, the contents are difficult to control by palpation, and the right horizontal position has to be resorted to, before the pyloric end can be satisfactorily filled. The mechanism for moving the tube under the couch should allow both hands to be free for palpation. I use a foot stirrup for the moving tube box. To obtain good views of the pylorus and duodenum, the patient should be lying on his right side. The degree of tilt varies with different patients. In some cases, the best view is obtained with the patient flat on his face. Success in this method of examination is, to a great extent, dependent on the correct form of palpation being used. For instance, if the abdomen is prodded with the tips of the fingers, efficient palpation is rendered difficult, owing to the resistance set up by the abdominal muscles. It is important, therefore, that pressure should be applied with the flat of the fingers and not with the tips. The hands must be trained to work in conjunction with each other. The whole proceeding must be carried out gently and with persuasion. Rough handling is to be avoided-in fact, in some cases, it may be dangerous to the patient.
The examination in detail through its various stages is as follows: The patient, with a special garment, is standing up in the diascope, with his back to the tube, holding the handles on either side for support. The barium cream in a suitable container is placed on a small shelf close to his left hand. The patient is instructed beforehand that he will be told when to drink it. It is more satisfactory if the patient holds the cup in left hand, as the first part of examination necessitates his turning to the left, and if the right hand is used the cream may be spilt.
The operator, comfortably seated in front of the screen, grasps the patient's hips, and commences examination with a rapid but systematic survey of the thorax and abdomen. Patient is given a half turn to his left by means of the hips, bringing him into the oblique position, thus opening up the posterior mediastinum. He is then told to drink, and the meal is carefully followed in its passage from mouth to stomach, as the cesophagus or thorax may be the site of the suspected gastric lesion. The meal settles in few seconds and fills the most dependent part of stomach. Palpation should not commence until this has taken place. The type of stomach, position, &c., is quickly noted.
Whatever quantity of meal is given, without manipulation the cardiac end of the stomach cannot be distended to the same extent as the lower segment. This is why many small ulcers high up on the lesser curvature are missed. To overcome this disadvantage, with the patient still in the oblique position, firm pressure is exerted on the lowest part of the stomach with the flat of the left hand-the left side of the patient's back pressing firmly on the compressor cylinder fixed on the front of the diaphragm.
The meal is now seen to be displaced upwards until the upper segment of the stomach becomes fully distended and any defect in outline can easily be noted. A small ulcer may be lurking on the anterior or posterior surface of this section, when it would be masked by the meal shadow. To overcome this difficulty, pressure of the left hand is relaxed slightly and the right hand is brought iDto play by working in conjunction with the left; the meal can thus be displaced from any part of the stomach at will.
The process is not easy to describe; it is comparable to whitewashing gastric rugoe. The ulcer crater in their midst would be noted to hold whitewash more easily than the surrounding folds of mucous membrane, a fleck or dark spot among distorted ruge being the result, and if persistent, would be typical of an ulcer.
If small ulcers are not to be missed, every inch of stomach wall must be examined in detail. If the organ is too full this cannot be done, as it is difficult or impossible to displace the contents sufficiently. It is better, therefore, to start with a small quantity of cream (3 oz.) giving more later, if required.
Both hands work together from the cardiac end, filling and emptying each segment in turn. As the pyloric end is approached, the patient is gradually brought round from the left oblique position until square with the operator. This opens up the pyloric end, and in most cases a slight turn to the patient's right gives the best view of the pylorus and duodenum, but there is no orthodox position; patient should be moved in whatever direction gives the best view of the area under examination. The pylorus is now reached and the filling of the duodenal cap carefully observed. This takes place fairly rapidly if palpation has not been too energetic, in which case spasm of the pylorus is likely to cause a short delay. Light massage soon dissipates this.
The duodenal cap should be examined in the same systematic way. This is simple if it stands away from the shadow of the pyloric end, but in some cases it gets tucked away behind and it is difficult to find the position giving a clear view. Great care is necessary in examination of the cap, as small ulcers are easily overlooked, the defect in the shadow in some cases being extremely small. Inspection of the duodenum completes the examination.
The rate of emptying is of no diagnostic value. Frequent examinations are thus unnecessary, unless as confirmation of some abnormality. Occasionally the meal passes rapidly out of the stomach; this necessitates pressure over the pylorus while the cardiac end and fundus are being examined, pressure being relaxed as the pylorus is approached. Once the meal is in the small intestine, the stomach examination should cease.
Radioscopy has not developed to the same extent as radiography, which is a pity. I hope that this paper will stimulate other workers to rectify this, as I think in future years it will be found to be the most accurate method of diagnosis. IT has been recently observed that exposure of dogs to large doses of X-rays quickly produces desquamation and necrosis of the intestinal mucosa [1]. Barlow exposed various animals to the gamma radiation from 5 grm. of radium, and found as an early change, desquamation of the intestinal mucosa, and mucoid degeneration in the case of the colon and rectum [2].
Some
The following observations have been made to discover what are the first histological changes in the alimentary canal, and at what period after radiation they occur, with a view to seeing whether they could in any way account for some of the late effects of exposure to radium, for instance the thrombopeenia and anaemia.
Six rats were exposed continuously to 220 mgr. RaBr22H20, distance 8 in., screen 01 mm. lead plus 012 silver. Thev were killed with gas after periods of one, two, three, four, five and six days' exposure. Six similar non-irradiated rats served as controls. All histological procedure was carried out in duplicate.
The following tissues were examined: Stomach (cardiac and pyloric portions), small intestine at distances of 5 in., 10 in., 15 in., 20 in. from the stomach, ctecum, and colon at distance of 2 in. from cTcum.
Numerous staining methods were used, more especially Van Gieson-Nile blue for bacteria and carbol-thionin with iodine for mucus. [January 19, 1923. 
